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Girard, Crawford county, Kansas: a tornado occnrred at 
8.40 a. rn. of tho 33d, destroying ;ill t,lie lighter buildings in 
its track, and injuriug a number of persons. Tho path of tho 
storm w:is only from fifty to tieverity-five feet i n  width. Out- 
sido of Girartl the da~niigo weas slight. 

Mount Sterling, Montgomery county, Kcritucky : iI t.orn;itlo, 
one hundred yards wide, passed tlirough Bath county on tJie 
morning of tlie 26th, uprooting large trees, blowing tlowri 
fences, and destroying light houses. 

NAVIGATION. 
STAGE O F  WATER I N  ILIVEIIS. 

I n  the following table are sliowii tho  danger-points :i.t the 
various river st,:ttioiis; tlie highest and lowest depths for No- 
vember, 1886, with the dates of occnrrc~ice, and tho inoutlily 
muges : 

Heights of ?ice,:? above low-water niark, n'ocotrl~er, 1 R R L  
[ Eryreucd iii j r d  mid ltiifJu. J 

. .  ... . . .  

.- I-- .' 

Rlireveport, Lotiiwlwlin .................. I 29.9 I 
Arkmurcr Ilium: i Fort Rniitla, Arknriunfi .................... ! 22.0 ! 

Red Nivrr : i I  

........................... Dfiaoicri Ilium : 
Ynukton. Dnkotn 
Oinnlin, tiebmrkn .......................... 
L C ~ V O I I W O I ~ I I .  I~HIIRHI .................... 

dfiasiaaippi Rircr : I 
BnInt Pnul. Bliiiiieeotn ......... 

Bnint Loeia, Ilindouri ................. ..I 
Cnlro, lllliioie ............................... i 
Yeniplria. Timntwru ........................ 
Vlcktsbiirg, llinaianil,pi .................. 
New OrIonna, Loiiidiunn ................. I 
Ylttaburg. I'onrisylvnuin ................ 
Clucinnnti. Ohlo ............................ 

VI& Ilium: 

Loutevilla, Kentucky .................... 1 
I Cnmbsrlnnd Nircr : 

Tenrtersce Ilium: 
Chnttnnooga, Tunnessee ................. 

dlonongnhela llirer : 
Plttaburg, I'eiinaylvsuli~ 

Saunwah Ilium: 

Mobile Ilivm: 

Naehville, Teiinetlreu ....................... 

................ 
Augusln, Cwrgln ......................... 

23.0 ~ 

24.0 
I 

18.0 ; 
20.0  ! 
14.5 i 
24.0 
16.0 

32.0 I 
40.0 ; 
34.0 
41.0 I 
13.0 

i 
22 .O 

25.0 ! 

14.0 i 

so.o i 

33.0 

3.0 I 
32.0 i 

Yoblle, Alabninn ............................ ............ i 
' I  Bacrnniento, C'irlifornla ................... ! ............ I 2 to 11, 23 

Portland, Oregon .......................... i ............ I 
Bacramndo Birm : 

WillamcUe llicer : I ' [ t o 3 9  
I, 30 

Cblorndo Ilium : 
Y U U I ~ ,  Arisoun 3, 11, 25 

.. - ... - . . .  - . . . .  - 

..... _- ... 

ll.iglit.! I ~ t I l O .  

- 8  

121, 30 
8.0 

6.2 26 to19  

2.8 , 14 
4.6 I 2 6 , ~  
5.2 i 30 
4.0 30 
7.6 30 

15.3 i 7 
5.3 I 28 

8.5 Ib, 19 
2.8 i 27 

13.0 17 
30.' I a 

22.6 I I 
I r a 6  I I t o 4  

13.0 I 

7 
18.5 

8.0 I I ,  I2 to22 

i 6 

Iniglit 

6.4 

1 . 1  

4.a 

1.3 

1.2 ' 6.8 

15.0 ' 0.3 
4.9 I 1.3 
2.2 , 3.1 

2.4 , 0 .4  
2 . 5 ,  2 . 1  
1.9 I 3.3 
0 .6  I 3.4 
4.1 3.5 
3.8 i 20.1  
3.4 12.6 

;:: j ::: 
3 .9  ' 9.1 
3.0 27 .2  
2.6 I 9 .c  

0 . 5  

I .4 

3 .9  

5.4 

15.5 

7.8 

-1.1 

15.2 

22. I 

12.3 

9. I 

6. I 

3.c  

0.1 

3.1 

0.1 

Light ice passed down the Mississippi River a t  La Crosse, 
Wiscousiu, from the 19th to 23d, froni the 24th to 28th the 
flowirig ico hat1 becotno heavy, and on the 29th the river was 
frozen over and navigation closed. The 6' Mountain Belle,'J 
the last boat of tho seiisoii at  Lit Crosse, arrived and dopmted 
on tho 21st. Tho &;)mer "Saint P n ~ l "  left Suiut Pi iul ,  
Miilnosota, for Se iu t  Louis, Missouri, on tho 10th; this was the 
last departure of the sea~oi i  :tiid, owing to tlie hoavy ice ia 
tlie river, novig:rtion \vas practically closed 0 1 1  thitt ditto. 

On the RedRiver of the North at  Saint Vincent, Minnesota, 
the cold woathor prccediug tho 24th had tliickenetl tlie ico to 
8UCh a 1 1  extent as to cause ;L auspensio~i of n:tvigntioii and tho 
ferry boat plying between this point and I'embiua, Daltota, 
was obligotl to lay up, thus closing navig:rtioii here for tlie sei%- 
eon of 1886. By tho 30th the ice on the river had becoine 
strong enough to allow heavily-loaded teams to cross. 

The Teni~cssee River below Chattaiiooga becamo navigable 
about tho 20tl1, after having beeu closed since the midtlie of 
July,wlien all boating was ~)ractically stopped by low witter. 

Tho following notes relate to tho et;its of river navigation 
doririg the mouth : 

Cairo, Illiuois : the rise in the Ohio River which coinmenced 
on the 17th enabled all river craft to resume navigation about 

- . - . -. __ 

the 24th. Tho Mississippi River betwecn horc aiid Saint Louis 
remains coinpsratively low. 

Na~hville, Tenriessee : uavigation was resnnied 011 the Cum- 
berland ltiver ou the 18th; the river had been li1irlit\~ig:tble on 
account of low water siuce July 30th. 

Louisville, Kentucky : iiavigation or1 tlie Ohio Itivor was 
resumed at this point on the 19tli, for several weeks prior to 
this (late niivig;\tion liatl I ) O ~ I I  discoiitiniietl by t ho  larger class 
of boats. 

Little Rock, Arkans:is : 011 tire 19th the Arkausas Xiver 
began rising rapidly iiud Revera1 boats left port 011 that date ; 
the river had been very low since October 11th. 

Groeii Bay, Wisconsiri : on the 24th Green Bay became frozen 
over and uavigation at  this Imrt was closed for tho  winter. 

Eismarck, Dakota : the Missouri Itiver froze over at thia 
point during tiit: 16th ~ I I I ~  17th :lnd n:ivigation was closed for 
tho se:1sou. 

I)ulutli, Wisco~isii~ : uavigatioii itt this port closed for t h e  
seasou ou the 30th ; last departuie for tlie lower lakes 011 the  
28th ; last iirriViLl, thc propeller " J:imes Fisk, jr.," ou tho 30th. 

FLOODS. 
Buf€iilo, New Yorlc : during the hc;ivy storrn that prevailed 

during the 18th illltl 1'3th the wind blew steatlily from the  
west, driviug tile w:ttor of the lake over tho lower portion of 
city and damagiiig cousitlernble property. Over two hundred 
feet of the track of the New York Ceutral Railroad wore un- 
dermined and washed away ; tlie tlarnagc done w;is estimated 
at  $10,000. The sea-wall was damaged, ;uid all  houses along 
;L caiial whicli runs througli a part of tho city were filled with 
water to :I depth of two feet. Cousider;ible farm property 
along tho Iilke shore WRS submerged. 

Pouglikeepsie, Dutcliess county, New York : 011 the moruing 
of the 18th over two inches of rain fell i n  tliree hours; this i s  
the largost reiufiill that has occurred within siicli a short time 
for fieveriil years. Strearm were Rudclenly swollen aud sewers 
chokotl, while tho lower ])art of the town WiiS flooded. The 
storm was accompanied by high southeasterly winds, blowing 
dowu telegraph poles and Aigns and interrupting comruuni- 
cation. 

Momphis, Teunessce: on the 24th a freshet in  Wolfo River, 
t he  result of heavy mitis during tho previous week, carried 
away lumber arid damaged other propcrty to ai1 extent of 
$G,OO0. 

ATM OSPIIURIC ELECTRICITY. 
AURORAS. 

Moiirit W;ishirigton, New Hampshire : iiri auroral light w m  
noticed in the uorth a t  7.50 p. In. of tho 2d; when first seen 
it was in tlie form of n white light with a slight, lateral, wary 
motioii from west to east. The aurora at its contra iested 
directly 011 tho r~orthern liorizon arid extended about 300 o a t  
and west of tho uorth; altitude 50°. A t  9.20 p. ni. a f i w  
streamers were observed rising f i m i  the centre of the aurora 
and tcrminatirig near the zenith; stroiimers were men at 
iiiterviils of from three seconds to five minutes uutil 10.40 1). 
IU. Thc display reached its maximum brilliaucy between 9.20 
aiid 10.40 p. m. and tlisappearccl after midnight. I 

Fort Asniiiaboino, Montanii : ;tu aurord arch \viis visible 
from 11.33 to 11.57 1). rn. o f  tho 2d; i t  was of a palo atraw 
color; altitude, T o ;  aziimnth, SOo: 1 1 0  streamers appeared. 
Tho clisl)l:iy was obs(:u~-e(l by clouds a t  1157 1). ni. On the 3d 
R brillii~iit ;iurora W:IS viNible froni 10.35 to 11.20 p. m. The 
obscrvel: staten that i n  ~Iiiipe and color i t  renembled that seen 
on the previous night, itntl appeared to be a continuation of 
the same auroyd, :dtliougli tho d i~play  of' the 3d was :iceom- 
panied bay stre:imers of :t bluish white tint exteiiding almost 
to tlie zonith m t l  having a inotion rcsembliug tho blwe of' a 
largo firo when disturbed by the wind. 

Jhlutli,  Minnesotii: 011 the 3d, a t  10.1G 1). m., it faint aurora 
in the form of n broad belt of light was visible in tlie uorthern 
liorizon ; azimuth, l60O to 240O; altitudo, loo; tho display 
ended at  11.55 p. m. 
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ieveral reasoils. They may bo t ike i i  its fairly illustrative of 
;lie differeiico iii the vitluo of tlie potential at two differeut 
nciglits, and the erect of tlio woiitlier in modifying these values. 
rho two days wore, ;is regards weiitlior, omctly opposite. 
Novwnber 3d wasa bright, fair thy,  a t.ri!le Iinxy, wi'tli very light 
iviiid nncl :I Iiiize or smoke 011 tlic uortlierii and northwesturn 
horizon. Tho ~ k y  WRS itbout 0.7 covered with cirro-stratus 
:loutls with 1i;irdly amy motion. Novoiuber 12th beg;tu with a 
:loiidy, t1ire;Lteiiing inoriiiiig, w i t h  fresh iiortlioasterly winds, 
uid a prediction, lmsetl upou the iiitlicatioiis of thc electrom- 
h r ,  of coining raiu. Rain dit1 not fall :It tlic Moiiumuut 
iiiitil 11.30 :A,. m., although the electrolnetor giI\'O R zero value 
at 11.12, ant1 froin that time on a, steadilx incre:tsing negative 
V:IIIIO, until just preceding the rain, wl1eii tho indications, 
although all neg;btive, more very v;tri;ible. 1t:iiu is rccordod 
I1.t the Signal Offico as be'giniiiiig at 11.20 iL. in., tho elect,rom- 
etcr there indicating i L  positive valuo iLt 11.15 ali i1  :L neg;itive 
~ a l u e  a t  11.20 a. m. At the Moiiiirnciit thick sparks could be 
nbtained, at lomt as mauy as thirty per niinut.o. Duriug the 
rifternoon inasses of fog mould drift by, soinetiiiics below and 
sometimes unvelopiiig tlio top of the Moiiunient. 

The followiiig abridged rocord of the obscrwtiolis :at the two 
p1:ices shows m:iiiy iriterostiug leatiiroz; : 
.... .......... . .  - .......... - -. ... . . . . .  

Sovcnibrr j. Xo\ cinilwr 11. 

Port Hurou, Michigan : on the 4tl1, at 10.30 1). m., a brilliaut 
surora wm obsorvetl with uiiinorous boains flitshing up toward 
the zenith j :it 12.15 a. m. the aurora h;td assiimed tho shape 
of t w o  :~rches, tho lower ono exteuding from azimuth 9 5 O  to 
260O. The display \vas brightest at 1.10 ti .  m. of' the 5th, after 
which i t  gratlually Faded, but was still visible at 1.45 ii. m. 

Buffalo, New Yorlc: an aurora was visible froin 9.20 to 11.15 
p. m. of'tlie 23dj i t  consisted of a diflused white light resting 
on a broad arch of slate-colored sky. It varidd but littlo in 
bril l iancy and begtii to fade at 10.30 1). in. 

Fort Totten, Dakota : on the 23d :in aurora was visible from 
9.40 p. m. until ~niduight; it cousisted of a double arch, with 
beams of light shooting upward from the lower one uutil 11 
p. m. 

Auroral displays were also observed during the month, as 
follow8 : 

2d.-Voliintomn, Connecticut; Wohstor, Dakota; Eastport, 
Kept's Hill, mid Oroiio, Maim ; Ainherst, Westborough, mid 
Caxnbridgo, Massachusetts j N ~ h u a ,  New Hampshire j North 
Volney, Now York j Embarras, Wiscousin. 

&l.-Wobstor, Dakota ; Monticello, Iowa; Escauaba, Micli- 
igaii ; Moorheatl, Minnosota; Poplar Bivor, Montana j Green 
Bay, W isCouHi n . 

4 t h  .-Moiiticello, Iowa j Vineyard Haven arid Amherst, 
Massachusetts ; lhcanitb+ Michigan j Poplitr Itiver, MOnt:llia j 
Nasli cia, New Ham psi1 ire. 

Sth.-Mackiii:Lw City, Michigaii j Pop1:ir River, Mont:iii:i. 
Gth.--Fort Buford, Dakotii j Pckin, Illinois. 
7th.--Itliaca, New Yorlc. 
I&h.--Pekin, Illinois. 
iSth.-Mackinaw City, Michigan. 

20th.--Portlantl, Maim; Miltoil ;iud North Truro, M;iqs:t- 

22d.-Cresco, Iowa j Pop1;ir River, Montana. 
23d.-Webskr, D;tltota j Cedar Bapids, Iowa ; EsCiIIi;ibii, 

Michig:ui j Poplar River, JIoiitnna j Praii*io tfu Chien, Wis 
con si n . 

24tIi.--Escan:tba, Michigan. 
2Bth.--Reut's Hill, Maine; Mackinaw City, Michigan. 
2 7th .-Pekin, Ill i uoi R. 
29th.-Escaii:bb;t ;uid Mackinaw City, Michigan j North 

30th.--Port Buford, Dakota; Escauabs ant1 M;ickinaw City 

18th.-Aii1Iie~t, Mitss:lclluSCttS. 

chusetts. 
21 st .--P:tU k ton, 1 ) i lkoh  

Truro, MiiSsiIchtiSotta ; Nashua, Nom Hampshire. 

Michigan j hIoorlie;td, Miiinosota. 
ELECTROMETER BEADINGS. 

[Yrepured tinder the direction of Prof. 'r. C. hfwwmii .wi , ,  Awistrmt.] 
Observatioiis have bocii m:ido during tlio nioiith of Novom 

Mr, 1886, daily, :it 9 a. in., 11 a. m., 1 1). xn., :ind 3 p. m., ai 
five st:itions, itlid contiuuously by ineiius of photogr;iplig ai 
one R t a t i O l l .  

At W:ieliingtoli City the obserwtioiis, cornparod w i t h  thost 
af t h e  precediiig month, show a higher geiieral arer:igo. AI 
four different tiiiies wero uegative indiciitious obtainotl. TIM 
d a t e s  aut1 accoinpaiiyiug conditious of' thcso iudicatioiis werc 
&8 follows: 

November G t l i ,  iii tlio afteriiooii, highest value ;Lboiit 10( 
volts, (luring light rnin; Noveniber 12tl1, from 11.20 :I. in. until 
12.25 p. in., imtl from 1.51 p. in., with iiitervals of positive, uiiti 
late i n  tho afternoon. Tlie highest negative value, no:trly GO( 
volts, when tho weatlior wits rainy. On November 25tl1, i r  
the aftcriioon, tho liiglicst value, about 460 volts, during hoav~  
rain. On Koveuibor 30th, in tho :uftoruoon, during light ritin 

Every iiistaucc of iiog:itive elcctrici ty, as far as tho obsorva 
tions go, occurrod duriug ritili. 

O n  Noveinbor 3d :iiicl 12th observatioiis wero made simulta 
aeously at tlio top of  the Wasliingtou Monulnent ;mi a t  thc 
Instrumoiit Room of tho Sigiial Office. Tliu observations wher 
plo t ted  give tho curves slio\v11 i n  tlio two diiigriims of char1 
nnmbur vi. These experiiiionts aro of' particular intorost foi 

1 1  n in  ................................ 
. . . . . . .  

11.20 II. 111 .............................. 
I I .25 IL. 111 ............................. 
I 1.30 11. III ......... 
11J~H. 111 ......... 
I I .40 11. m ............................. 
I 1.45 n. m 

11.50 11. 111.. ......................... 
I I .55 I \ .  111 .............................. 
12 ni ................. 
12.05 p. ni ........................... 
1 2 . 1 ~  p. m ......... 
12.15 1,. ni 
12.20 p 111 .......................... 
12.25 p. in ................. 
12.3011. rn ................. 
12.35 p. 111 ......... 
12.40 1'. 111 ........................... 
12.45 11. ni ........................... 
12.50 p. 111 ........................... : 

I 11. 111 ............................... 
1.01 p. In ............................. ' 
1.02 1'. 111 . ....... 
1.03 1'. 111 . ....... 
1.04 1,.  111 ............................. 
1.05 1'. I l l  

1.06 p. ni 

1.c7 11. ni 
1.08 11. m 
1 . o g I I  111 
1.10 11. Ill  .............................. 
1.11  p. m ............................ ! 
1.12 11. 111 ............................ 
1.13 1,. m ..... 
I. 14 11. ni ............._..............I 
1.15 11. ni .............................. 
1.16 p. ni ............................ ! 
1.17 p. 111 ...... 

......................... I 

12.55 11. 111 ......................... ! 

............................. i 

1.26 11. m ............................. 
1.27 p. m ............................ 
1.2gp. m ............................. I 

lam I a64 
I 

1200 j 258 
11.50 ~ a58 

1200 ! 258 
i 

835 
9% 2 
879 

910 

880 

- . . .  
v 

3 
6 - c 
by .- 
m . . . . . .  

l',,l/". 
90 
132 
84 
114 
24 

- 6  
-102 
-w 
-288 
-594 
-468 

-480 
-4b 

-378 

-46 
-a76 
-186 

- 41 
- 42 

30 
60 
30 
24 
In 

32 
6 
0 
0 

6 

18 

24 
24 
24 
18 

18 
24 
30 
30 
30 
I8 
14 
24 
I8 
I8 

14 
30 
36 
36 

12 
12 

42 

G 
78 

- 

a 
P r c 
ii 

I-olh. 
410 
443 

74 
196 

498 
485 

3: 

;:; 
............. 
............. 

1120 

............. 
w4 
474 
514 
233 
9 
570 

aor 
57 
314 
119 
119 
75 

100 

246 

407 

476 
426 

a n  

376 
470 
570 
470 
431 
376 
351 
357 
357 
35 [ 
370 

:2 

g 
a i 2  

% 
783 

Ima 
1034 
1472 


